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[57] ABSTRACI‘ 
A medical pump drive for automatically displaying not 
only the ?ow rate of circulating blood but also blood 
?ow rate per surface area of the body of a patient in a 
medical treatment such as extracorporeal circulation 
includes at least a pump driving circuit, an ultrasonic 
transceiver and ultrasonic oscillator for measuring ?ow 
rate of the blood conveyed by a pump, a CPU, to which 
values of height and weight of a patient are entered, for 
calculating the body surface area of the patient as well 
as the blood flow rate per body surface area of the 
patient based upon the blood ?ow rate and body surface 
area obtained, an LCD for displaying the calculated 
blood flow rate per body surface area, and an LED for 
displaying the blood ?ow rate obtained. 

6 Claims, 5 Drawing Sheets 
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MEDICAL PUMP DRIVE 

BACKGROUND OF THE INVENTION 

This invention relates to a medical pump driver and, 
more particularly, to a medical pump driver for driving 
a pump in order to convey a ?uid within a ?uid ?ow 
channel that includes a medical apparatus, wherein the 
pump drive has at least means for measuring and dis 
playing blood ?ow rate per surface area of the patient. 

In medical treatment by extracorporeal circulation or 
assisted circulation using a medical device such as an 
arti?cial organ inclusive of an arti?cial lung, centrifugal 
pumps have recently come to be utilized frequently as 
means for conveying blood or medicine such as Ring 
er’s solution. The characteristic of a centrifugal pump is 
such that the amount of discharge van'es owing to a 
change in after-load or a change in the internal pressure 
of the blood circuit. As a result, it is necessary to contin 
uously control the ?ow of blood or the like in the appa 
ratus that performs the extracorporeal circulation or 
assisted circulation of blood. In order to accurately 
ascertain the ?ow rate of blood in such an apparatus, 
use is made of a ?owmeter that utilizes electromagnetic 
force or ‘ultrasonic wave. Furthermore, in order to per 
form control accurately, a method of controlling the 
rotational speed of the centrifugal pump and a method 
of correcting the ?ow velocity and ?ow rate of the ?uid 
have been proposed. 

In medical treatment by the method of extracorporeal 
circulation or assisted circulation, the blood ?ow chan 
nels of, say, an extracorporeal circulation apparatus 
such as an arti?cial lung include a large number of com 
plicated, cramped passages of a hollow-?ber type arti 
?cial lung, tubes and connectors. Accordingly, priming 
methods for'removing air bubbles that have attached 
themselves to these passages also have been proposed. 
However, patients that undergo treatment by extra 

corporeal circulation or assisted circulation in actual 
research or at clinical sites have body sizes that differ 
from one to another. When extracorporeal circulation 
or the like is carried out, therefore, the absolute ?ow 
rate of blood circulated naturally differs from patient to 
patient. Accordingly, at locations where such equip 
ment is employed, use is made of blood ?ow rate per 
surface area of the body of the patient as a standardized 
indicator of blood ?ow rate. This is to deal with the 
difference in blood ?ow rate from one patient to an 
other. 

In such case, the conventional method of obtaining 
blood ?ow rate per body surface area on site involves 
calculating body surface area in advance utilizing the 
Du Bois formula based upon the height and weight of 
the patient, and using a ?owmeter or the like to measure 
the ?ow rate of the ?uid such as blood circulating extra 
corporeally. The values of ?ow rate outputted by the 
?owmeter moment by moment are read by a monitor or 
the like and the blood ?ow rate per body surface area is 
calculated moment by moment on site. Problems that 
result are delays in dealing with changes in blood flow 
rate, considerable labor on the part of the operator and 
a great deal of human intervention. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 
provide a medical pump drive for automatically dis 
playing not only the ?ow rate of circulating blood but 
also blood flow rate per surface area of the body of a 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
patient in a medical treatment such as extracorporeal 
circulation. 
According to the present invention, the foregoing 

object is attained by providing a medical pump drive for 
driving a pump in order to convey blood in a ?uid ?ow 
channel that includes a medical device, comprising 
pump driving means for driving the pump, blood mea 
suring means for measuring ?ow rate of the blood con~ 
veyed by the pump, calculating means for calculating 
blood ?ow rate per body surface area of a patient based 
upon the blood ?ow rate obtained by the blood measur 
ing means, and display means for displaying the blood 
?ow rate per body surface area obtained by the calcu 
lating means. 

In a preferred embodiment, the medical pump drive 
includes input means for entering values of height and 
weight of the patient, and arithmetic means for calculat 
ing body surface area based upon the values of height 
and weight entered by the input means. 

In accordance with the present invention as described 
above, body surface area is calculated upon entering the 
height and weight of a patient before the pump is driven 
to circulate blood extracorporeally or during the driv 
ing of the pump, the blood measuring means that mea 
sures the blood ?ow rate is actuated and the blood ?ow 
rate per body surface area is calculated from the blood 
?ow rate and body surface area, thereby providing a 
display of blood ?ow rate per body surface area of the 
patient undergoing extracorporeal circulation. 
The invention is particularly advantageous since it is 

possible to deal rapidly‘ with adjustment of ?ow rate of 
extracorporeally circulating blood based upon blood 
?ow rate per body surface area in actual research or at 
a clinical site. 

Furthermore, since body surface area is calculated 
merely by entering the values of height and weight of 
the patient, the calculation of blood ?ow rate per body 
surface area can be performed in a shorter period of 
time without extra labor on the part of the operator. 
Other features and advantages of the present inven 

tion will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same or 
similar parts throughout the ?gures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings, which are incorpo 

rated in and constitute a part of the speci?cation, illus 
trate embodiments of the invention and, together with 
the description, serve to explain the principles of the 
invention. 
FIG. 1 is a top view illustrating the arrangement of 

the control panel of a medical pump drive serving as a 
typical embodiment of the present invention; 
FIG. 2 is a circuit block diagram illustrating mainly 

circuitry for calculating blood ?ow rate per body sur 
face area; 
FIG. 3 is an overall ?owchart illustrating an opera 

tion for calculating blood ?ow rate per body surface 
area; 
FIG. 4 is a ?owchart illustrating an operation for 

calculating body surface area prior to pump drive; and 
FIG. 5 is a ?owchart illustrating an operation for 

calculating body surface area during pump drive. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention will 
now be described in detail in accordance with the ac 
companying drawings. 
FIG. 1 is a top view illustrating the arrangement of a 

control panel on a medical pump drive representing a 
typical embodiment of the present invention. The con 
trol panel is provided with a START key 111 for com 
manding the start of pump drive, a STOP key 112 for 
commanding the termination of pump drive, a switch 
201 for a priming operation, an LED display 106 for 
displaying the flow rate of a ?uid that ?ows through an 
extracorporeal circulation circuit, a display 202 for 
displaying the rotational speed (RPM) of a motor that 
drives a centrifugal pump, described later, a speed regu 
lating dial 200 for freely regulating the rotational speed 
of the motor driving the centrifugal pump, an LCD 
display _109 for displaying various messages for the 
operator, e. g., the height and weight of the patient, a set 
value of body surface area and blood flow rate per body 
surface area of the patient during drive of the apparatus, 
a MODE key 113 for selecting the contents of messages 
displayed on the LCD display 109, and an UP key 114 
and down key 115 for setting the weight, height and 
body surface area of the patient to any value. The ?uid 
handled by the medical pump of this embodiment is 
blood. However, this should be interpreted in a broad 
sense to include blood components such as blood 
plasma, a concentrated solution of red blood cells and a 
concentrated solution of platelets. 

Further, the upper part of the control panel is pro 
vided with an AC indicator 203 for indicating that AC 
power has been introduced to the medical pump drive, 
a battery indicator 204 for indicating the remaining life 
of a battery serving as an emergency power supply for 
back-up in the event of a power failure, an error lamp 
205 for giving a warning indication to the effect that 
blood flow rate has exceeded a predetermined threshold 
value, and a buzzer OFF switch 206 for turning off a 
buzzer (not shown) which emits an audible tone when 
the error lamp 205 lights. 
The central part of the control panel is provided with 

a stopwatch 207 whereby any time can be measured 
during the operation of the pump drive of this embodi 
ment. The stopwatch 207 internally incorporates two 
timers each of which is capable of measuring time inde 
pendently of the other. The stopwatch 207 includes 
start/stop switches 207a for commanding start/stop of 
respective ones of the Stopwatches, and displays 20711 
for displaying the times measured by respective ones of 
the two timers. 
An LED indicator 208 for displaying an analog bar of 

flow rate based upon a change in quantity of light com 
mensurate with blood ?ow rate is provided above the 
LED display 106. The display scale of the LED indica 
tor 208 is set by a display-scale setting switch 209 that is 
capable of changing the display scale in three stages. 
The value set is displayed by an LED 210. The display 
scale is set in dependence upon the flow rate. For exam 
ple, if the display scale is set to stage “1” by the display 
scale setting switch 209, the LED indicator 208 will 
light over its entire length from the left end to the right 
end when the ?ow rate reaches 10 l/min. If the display 
scale is set to stage “2” by the display-scale setting 
switch 209, the LED indicator 208 will light over its 
entire length from the left end to the right end when the 
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flow rate reaches 5 l/min. Further, if the display scale is 
set to stage “3” by the display-scale setting switch 209, 
the LED indicator 208 will light over its entire length 
from the left end to the right end when the flow rate 
reaches 2 l/min. 
FIG. 2 is a block diagram illustrating the construction 

of a circuit (hereinafter referred to as a “blood ?ow-rate 
calculating circuit”) for measuring blood flow rate and 
calculating blood flow rate per body surface area in the 
medical pump drive serving as a typical embodiment of 
the present invention. The blood ?ow-rate calculating 
circuit is equipped with a CPU (central processing unit) 
100 for centrally executing measurement and calcula 
tion of blood flow rate as well as display instructions. 
The CPU 100 is connected to each component of the 
apparatus via a CPU bus 101. 
A ROM (read-only memory) 102 stores programs for 

the purpose of executing an operation for calculating 
flow rate by multiplying blood flow velocity, which is 
measured by a blood ?ow-velocity measuring circuit 
comprising an ultrasonic transceiver 107 and an ultra 
sonic oscillator 108, by the cross sectional area of the 
flow channel, an operation for calculating body surface 
area from the height and weight of the patient in accor» 
dance with the Du Bois formula, and an operation for 
calculating blood flow rate per body surface area of the 
patient from the above-mentioned blood ?ow rate and 
body surface area. 
A RAM (random-access memory) 103 is used to tem 

porarily store various data, which is necessary to calcu 
late the blood ?ow rate per body surface area, such as 
the measured values of height and weight of the patient 
and values of blood flow rate calculated from time to 
time in the course of ‘various operations. 
An EEPROM (electrically erasable programmable 

read-only memory) 104 is a memory capable of being 
partially rewritten in order to store initial values of 
height and weight. It should be noted that the values of 
height and weight stored in the RAM 102 may be stored 
in the EEPROM 104 in order to be backed up. 
An LED drive circuit 105 performs control in such a 

manner that the LED 106 will display the value ob 
tained by measuring blood flow velocity using the ultra 
sonic transceiver 107 and ultrasonic oscillator 108 and 
operating upon the .blood flow velocity to obtain the 

' blood flow rate using the CPU 100. 

50 

60 

65 

The CPU 100 further controls a keyboard interface 
circuit 110 to receive various command signals output 
ted by the switches comprising the START key 111111, the 
STOP key 112, the MODE key 113, the UP key 1114 and 
the down key 115 and to send some of these command 
signals to the motor drive circuit 116. That is, though 
the output signals from all switches are sent to the CPU 
100, the output signals from the START switch 111 and 
STOP switch 112 are sent also to the motor drive cir 
cuit 116. 
When the motor 117 is driven by a command from 

the START key 111, the CPU 100 calculates blood 
flow rate from the blood ?ow-velocity data obtained 
from the ultrasonic transceiver 107 and controls the 
LED drive circuit 105 to display the results of calcula 
tion on the LED 106 as the occasion demands. These 
operations are performed based upon the programs 
stored in the ROM 102. In a mode for setting of a height 
value, a mode for setting of a weight value and a mode 
for setting of body surface area set by the UP key 1141 or 
DOWN key 115, the CPU 100 reads in these initial 
values from the EEPROM 104 and, if necessary, allows 
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each of these values to be revised again using the UP 
key 114 or DOWN key 115 and stores the revised val 
ues in the EEPROM 104 or RAM 103. The CPU 100 
causes the LCD 109 to display these values in the re 
spective modes. Further, the CPU 100 calculates the 
body surface area from the height value and weight 
value of the patient based upon the programs stored in 
the ROM 102 and displays these values on the LCD 
109. Furthermore, the CPU 100 calculates the blood 
?ow rate per body surface area from the value of blood 
?ow rate and value of body surface area on the basis of 
the programs stored in the ROM 102 and displays the 
calculated value on the LCD 109. 
Though which of the above-mentioned numerical 

values is displayed on the LCD 109 is selected by the 
MODE key 113, ordinarily the blood ?ow rate per 
body surface area is displayed. 
The motor drive circuit 116 drives the motor 117 

upon receiving a start signal outputted by the START 
key 111 and stops driving the motor 117 upon receiving 
a stop signal outputted by the STOP key 112. A variable 
resistor is connected to the motor drive circuit 116 and 
makes it possible to adjust the rotational speed of the 
motor while the displayed blood ?ow rate per body 
surface area is monitored. 
The operation for calculating blood ?ow rate per 

formed by the medical pump drive constructed as set 
forth above will now be described in detail with refer 
ence to the flowcharts of FIGS. 3 through 5. 

First, when a power switch (not shown) is turned on 
(step S101), the CPU 100 executes initializing process 
ing (step S102). The LCD 109 then displays “READY” 
(step S103) and the LED 106 displays 0.0 (l/min) (step 
S104 ) . 

In a case where body surface area is entered prior to 
driving of the pump, the START key'111 is not pressed 
(step S105). Instead, the MODE key 113 is pressed to 
change over the mode (step S114), and the height of the 
patient is displayed by the LCD 109 (step S201). 
At this time “160 (cm)_”, for example, is displayed as 

the initial value. When the initially set value is not to be 
changed, the MODE key 113 is pressed to change over 
the mode (step S202) and the information displayed by 
the LCD 109 changes‘ to a value of body weight (step 
S203). On the other hand, when the initially set value of 
height is to be changed, i.e., when the displayed value of 
“160 cm” is to be changed to another value, the UP key 
114 or DOWN key 115 is pressed to raise or lower the 
value (step S208) and effect the change (step S209). In 
this embodiment, the value of height may be changed at 
intervals of 1 cm. However, it goes without saying that 
corrections may be made at intervals of 0.1 cm. 

After the change in the value of height is made, the 
MODE key 113 is pressed to change over the mode 
(step S202), whereupon the LCD presents a display of 
body weight (step S203). At this time “50 (kg)”, for 
example, is displayed as the initial value. When the 
initially set value is not to be changed, the MODE key 
113 is pressed to change over the mode (step S204), 
whereupon body surface area is calculated from the set 
values of height and weight (step S205). The calculated 
value of body surface area is then displayed by the LCD 
109 (step S206). On the other hand, when the initially 
set value of weight is to be changed, i.e., when the 
displayed value of “50 kg” is to be changed to another 
value, the UP key 114 or DOWN key 115 is pressed to 
raise or lower the value (step S210) and effect the 
change (step S211). In this embodiment, the value of 
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6 
weight may be changed at intervals of 1 kg. However, 
it goes without saying that corrections may be made at 
intervals of 0.1 kg. 

Thus, when the MODE key 113 is pressed to change 
over the mode (step S204) after the body weight is 
changed, the calculation of body surface area is per 
formed (step S205) based upon the set or changed val 
ues of height and weight and the calculated value is 
displayed by the LCD 109 (step S206). 
When the value of body surface area obtained and 

displayed by the foregoing processing is not to be 
changed, processing returns to step S105, namely the 
state prevailing prior to driving of the pump, if the 
MODE key 113 is pressed to change over the mode 
(step S207). 

In a case where it is desired to change the displayed 
value of body surface area or directly enter a value of 
body surface area, the MODE key 113 is not pressed 
and the mode is not changed over. Rather, the UP key 
114 or DOWN key 115 is pressed to raise or lower the 
value (step S212) and change the body surface area to 
any value (step S213). Thereafter, the MODE key 113 is 
pressed to change over the mode (step S207) and pro 
cessing returns to step S105, namely the state prevailing 
prior to driving of the pump. 

Next, when the START key 111 is pressed (step 
S105), the motor rotates and the pump is driven (step 
S106). When the pump is driven and blood ?ows into 
the channel, ?ow-velocity pulses are measured (step 
S107) and the flow velocity of blood is measured in 
order to calculate the ?ow rate of blood. The value of 
blood flow rate is calculated (step S108) from the mea 
sured value of ?ow velocity and the cross sectional area 
of the flow channel at the point of measurement. 
According to this embodiment, measurement of the 

flow rate of extracorporeally circulating blood is per 
formed using an ultrasonic Doppler method in order to 
calculate the flow rate of blood. Ultrasonic waves pro 
duced by the ultrasonic oscillator 108 controlled by the 
ultrasonic transceiver 107 are emitted into the blood, 
and waves re?ected by the blood are received as ?ow 
velocity pulses. Since blood ?ows at a certain velocity, 
the frequency of the reflected waves received by the 
ultrasonic transceiver 107 is Doppler-shifted owing to 
the Doppler effect. Accordingly, the flow velocity of 
blood is obtained based upon this Doppler shift and the 
?ow rate can be calculated by multiplying this value by 
the cross sectional area (already known) of the ?ow 
channel at the point of measurement. 

Furthermore, the value of blood flow rate per body 
surface area (CI) is calculated from the values of body 
surface area and blood flow rate (step S109). The blood 
?ow rate per body surface area is calculated by dividing 
the obtained blood flow rate by the body surface, area 
obtained in the following manner: 
The value of body surface area generally is found by 

the Du Bois formula. The Du Bois formula is written as 
follows: 

where S (m2) represents the body surface area of the 
patient, H (cm) the height of the patient and W (kg) the 
body weight of the patient. 

In the formula mentioned above, k is a constant that 
differs depending upon the race of the patient. For 
example, the constant is 0.007184 for Occidentals and 
0.007246 for Japanese. The value of body surface area 
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can be calculated by applying the values of height and 
weight of the patient and the above-mentioned constant 
to the Du Bois formula. 
The value of blood flow rate calculated at this time is 

displayed by the LED 106, and the value of blood flow 
rate per body surface area is displayed by the LCD 109 
(step S110). These displays are presented in real time. 
When medical treatment or the like ends and the 

pump is to be halted, the STOP key 112 is pressed (step 
S111) to stop the pump (step S113). When the pump 
stops, the displays presented by the LCD 109 and LED 
106 revert to a state prevailing immediately after initial» 
ization (steps S103~ S104). 

Next, processing will be described for a case in which 
the value of body surface area is calculated after driving 
of the pump by pressing the START key 111. 

This is a case in which the CPU 100 executes initial 
izing processing (step S102), the LCD 109 displays 
“READY” (step S103) and the LED 106 displays “0.0” 
(l/min) (S104), after which the START key 111 is 
pressed (step S105) to rotate the motor 117 and drive 
the pump (not shown) (step S106). When the pump 117 
is driven and blood ?ows into the flow channel, the 
flow velocity of the blood is obtained by measurement 
of flow-velocity pulses (step S107), the value of blood 
flow rate is calculated from the value of flow velocity 
and the cross sectional area of the flow channel at the 
point of measurement (step S108), and the calculated 
value of blood ?ow rate is indicated by the LED 106 in 
real time (step S110), as already described. 
When the MODE key 113 is pressed in order to set 

the value of body surface area under these conditions, 
the mode is changed over (step S112) and the initial 
value [e.g., 160 (cm)] of height is displayed by the LCD 
109 (step S301). 
When the initially set value of height is not to be 

changed, the MODE key 113 is pressed to change over 
the mode (step S302) and the LCD 109 presents a dis 
play of the initial value of body weight (step S303). On 
the other hand, when the initially set value [e.g., 160 
(cm)] of height is to be changed, the UP key 114 or 
DOWN key 115 is pressed to raise or lower the value 
(step S308) and the value is changed (step S309). 
When the MODE key 113 is pressed to change over 

the mode (step S302) after the value of height is 
changed, the LCD presents a display of body weight 
(step S303). At this time “50 (kg)” for example, is dis 
played as the initial value of body weight. If the initially 
set value is not to be changed, the MODE key 113 is 
pressed to change over the mode (step S304), the body 
surface area is calculated from the set values of height 
and weight (step S305) and the calculated value of body 
surface area is displayed by the LCD 109 (step S306). 
On the other hand, when the initially set value of 
weight is to be changed, i.e., when the displayed value 
of “50 kg” is to be changed to another value, the UP key 
114 or DOWN key 115 is pressed to raise or lower the 
value (step S310) and effect the change (step S311). 
Thus, when the MODE key 113 is pressed to change 

over the mode (step S304) after the value of body 
weight is changed, the calculation of body surface area 
is performed (step S305) based upon the set or changed 
values of height and weight, and the calculated value is 
displayed by the LCD 109 (step S306). 
When the displayed value of body surface area is not 

to be changed, the MODE key 113 is pressed to change 
over the mode (step S307) and processing returns to the 
state of step S107, namely the state prevailing after 
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driving of the pump. On the other hand, in a case where 
it is desired to change the displayed value of body sur 
face area or directly enter a value of body surface area, 
the MODE key 113 is not pressed and the mode is not 
changed over. Rather, the UP key 114 or DOWN key 
115 is pressed to raise or lower the value (step S312) and 
change the body surface area to any value (step S313). 
Thereafter, the MODE key 113 is pressed to change 
over the mode (step S307) and processing returns to 
step S107, namely the state after driving of the pump. 
At this time, since blood is already flowing through 

the channel owing to driving of the pump, flow 
velocity pulses are measured in real time (step S107) and 
the flow velocity of blood is calculated. Blood flow rate 
is calculated as necessary from this value of flow veloc 
ity and the cross sectional area of the flow channel at 
the point of measurement (step S108). However, calcu 
lation of the next value (CI) of blood ?ow rate per body 
surface area (step S109) is performed based upon the 
newly set or calculated values of body surface area and 
blood flow rate. The calculated value of blood flow rate 
is displayed by the LED 106, and the value of blood 
flow rate per body surface area is displayed by the LCD 
109 (step S110). These displays are presented in real 
time. 

Thus, in accordance with the present embodiment, 
ultrasonic waves are emitted into blood, blood flow 
velocity is obtained based upon the Doppler shift ob 
tained from the re?ected waves, and flow rate is calcu 
lated in real time by multiplying this value by the al 
ready known cross sectional area of the channel. Body 
surface area is calculated from initial values or option 
ally set values of patient height and weight, and the 
value of flow rate per body surface area can be dis 
played automatically based upon the calculated flow 
rate and body surface area. As a result, the time and 
labor involved in calculating values of blood ?ow rate 
per body surface area manually can be reduced and it is 
possible to deal rapidly with changes in blood flow rate. 

Furthermore, since the indicator for values of flow 
rate, the indicator for the rotational speed of the pump 
drive motor and the dial for adjusting motor rotation 
are provided in close proximity to one another, the 
pump can be ?nely adjusted with regard to changes in 
blood flow rate while the user observes the two indica" 
tors. 

As many apparently widely different embodiments of 
the present invention can be made without departing 
from the spirit and scope thereof, it is to be understood 
that the invention is not limited to the speci?c embodi- 
ments thereof except as de?ned in the appended claims. 
What is claimed is: 
1. A medical pump drive for driving a pump in order 

to convey blood in a fluid ?ow channel that includes a 
medical device, comprising: 
pump driving means for driving the pump; 
blood measuring means for realtime measurement of a 

flow rate of the blood conveyed by said pump; 
calculating means for calculating blood flow rate per 
body surface area of a patient based upon the blood 
flow rate obtained by said blood measuring means; 
and 

?rst display means for automatic and realtime display 
of the blood flow rate per body surface area ob 
tained by said calculating means. 

2. The pump drive according to claim 11, wherein said 
calculating means includes memory means for storing 
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initial values of body height and body weight in order 
to calculate the body surface area; 

input means for entering values of body height and 
body weight of the patient; and 

arithmetic means for calculating body surface area of 
the patient based upon the initial values or the 
values of body height and body weight entered by 
said input means. 

3. The pump drive according to claim 2, wherein said 
calculating means further includes: 

input control means for performing control in such a 
manner that said input means is capable of entering 
values of body height and body weight of the pa 
tient even before the pump is driven by said pump 
driving means or even during driving of the pump; 
and 

data feedback means for performing control in such a 
manner that said arithmetic means calculates the 
body surface area of the patient based upon the 
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values of body height and body weight entered 
during driving of the pump. 

4. The pump drive according to claim 1, wherein said 
blood measuring means includes: ' 

ultrasonic wave emitting means for emitting ultra 
sonic waves into blood conveyed by said pump; 

receiving means for receiving ultrasonic waves re 
?ected by the blood; and 

arithmetic means for calculating ?ow velocity of the 
blood from a Doppler shift of frequency possessed 
by the re?ected ultrasonic sound waves received 
by said receiving means. 

5. The pump drive according to claim 1, further com 
prising pump drive control means for controlling said 
pump driving means so as to regulate ?ow rate of the 
blood conveyed by said pump. 

6. The pump drive according to claim 1, further com 
prising second display means for displaying the blood 
?ow rate, which has been calculated by said blood 
measuring means, on a monitor. 

* * * * * 
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